Ether, Pyridine, Thiocyanate, Indium
Complex salts of various metals with pseudohalides (CN-
In the present work the preparation and study of ether and pyridine compounds of mixed complex haloacids of indium(III) with thiocyanate are reported.
I . Preparation of the etherate m ixed complex haloacid H [ I n I 3S C N ] • 4 EfoO
This compound was prepared, by a method analogous to that of etherohalogenosis 8, as follows:
Anhydrous salts of KSCN and KHSO4 in powder form were placed in ether containing traces of moisture. By the reaction of these salts hydrogen thiocyanide is produced and in this way hydrothiocyanic ether is formed. The traces of moisture are needed for the formation of a concentrated solution on the surface of the salt crystals, thus aiding the The hydrogen ion was determined potentiometrically using a pH-meter model 26, Radiometer, Copenhagen, and glass and calomel electrodes. Indium was determined gravimetrically with 8- hydroxyquinoline. The sum of iodide and thio cyanate was determined by potentiometric titration with a solution 0.1 N AgN03 using a Corning potentiometer, model 1 2 , and sulfide and calomel electrodes. This determination was verified by the Volhard method. The amount of ether was calculated by difference of weight.
The results of the analysis are given in the Table I . The pyridine compounds were prepared by re acting pure pyridine with freshly prepared etherate complex halo acid and simultaneous replacement of the ether molecules by pyridine. The reaction is vigorous and exothermic. The excess of pyridine was removed from the compounds by placing them in a vacuum desiccator over concentrated sulfuric acid and intermittent pumping. The crystalline compounds thus obtained had the odor of pyridine, were insoluble in water and nonpolar solvents but soluble in acetone, dimethylsulfoxide, acetic acid, and dilute (2N) nitric acid.
The compounds were analyzed as follows: Hydrogen was determined by dissolving a definite amount of the compound in dimethylsulfoxide and titrating potentiometrically with a 0.1 N NaOH solution. The analysis was checked by conductometric measurements.
Indium was determined by dissolving the com pounds in 2 N CH3COOH and precipitating indium with 8- The band at 2070 cm-1 is assigned to the pseudo- The absorption band at 695 cm-1 is assigned to C-S stretching frequency and shows a Me<-S bond16. The absorption band at 425 cm-1 is assigned to NCS bending vibration and shows S-bonded thiocyanate complex, thus excluding a N-bonded thiocyanate complex17.
The band at 878 cm-1 is the first overtone of <5(NCS) 18 Table III. The observed absorption maxima belong to pyridine and are due to n-n* electronic transition19 which is the known benzenoid absorption; it appears at 260 nm and splits in the 238, 239, 246, 251, 258 and 264 nm when the spectrum of pyridine is taken in ethanol20. The rather high values of e for these compounds as compared to the corresponding ones of pyridine and the slight shifts of the absorption maxima suggest complexation. On the basis of the analysis, IR and UV spectra the following structure for these compounds is proposed.
[InX3SCN(Pyr)2]-[Pyr -H -Pyr]+
where the negatively charged group constitutes the inner sphere of the complex while in the outer sphere the two remaining molecules of pyridine form a hydrogen bridge with their nitrogen atoms and the hydrogen ion. To the anion an octahedral structure is assigned since it is known that indium-(III) shows a great tendency of forming octahedral complexes.
